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Introduction 
 In Brazil, the low availability of phosphor 
(P) in soil is a major limitation to plant growth and 
hence crop productivity and according to Novais 
and Smyth (1999) may be caused by its high power 
of adsorption/precipitation, which has conditioned 
WKH UHGXFHG HI¿FLHQF\ RI XWLOL]DWLRQ RI SKRVSKDWLF
fertilizers (Yost et al., 1981). The most widely used 
fertilizer in brazilian market are those with higher 
solubility in water (triple superphosphate and mono-
ammonic phosphates), but they are more expen-
sive. It has driven the search for alternative sources 
RI33URFKQRZHWDO5HVHQGHHWDO
Although soluble sources have greater capacity to 
provide P to soil, the use of natural phosphates min-
LPL]HWKH¿[DWLRQSURFHGXUHVDQGSURYLGHKLJKHUHI-
¿FLHQF\RIXWLOL]DWLRQRIQXWULHQWVE\WKHFURSVRYHU
time (Novais & Smyth, 1999). Natural sources have 
a higher residual effect which can keep longer the 
performance levels of the crops in longer produc-
WLRQ F\FOH 3HUX]]L 	 .DPLQVNL  7KHUHIRUH
the association of these phosphate sources could 
DOORZ JUHDWHU DYDLODELOLW\ RI 3 WR SODQWV LQ WKH ¿UVW
year of cultivation, and ensure the maintenance 
of good yields over the years. This study aimed to 
HYDOXDWHWKHHI¿FLHQF\RIWKHLPSOHPHQWDWLRQRIUH-
active phosphates associated with a soluble source 
of P in the nutrient utilization in the third cycle of ag-
ricultural production of corn on an Oxisol Amazon. 
Methods 
 The experiment was carried out at the 
Embrapa Amazônia Oriental, in the municipality of 
3DUDJRPLQDV3$ LQDFOD\G\VWUR¿F<HOORZ/DWR-
sol, which presented at surface layer (0-20 cm) the 
following chemical properties: pH (H
2
2HTXDO
21.9 g kg-1 RI RUJDQLF PDWWHU  DQG  PJ GP-3 
RI3DQG.0HKOLFKUHVSHFWLYHO\
and 10.1 cmol
c
 dm-3, of Ca, Ca+Mg, Al and CTC, 
respectively. The physical characteristics of the soil 
were: 13, 27, 260 and 700 g kg-1 RIFRDUVHVDQG¿QH
sand, silt and clay, respectively (Embrapa, 1997). 
 The experimental design was a rand-
omized block with four replications in a split plot. 
,QSORWVFRUUHFWLYHSKRVSKDWHVRXUFHV,WDIyVSKRV-
SKDWH %D\yYDU WKHUPRSKRVSKDWH DOXPLQXP DQG
triple superphosphate), plus a control treatment (no 
P) were tested. Subplots maintenance fertilization 
levels (60% and 120% of the recommended by the 
State of Pará, equivalent to 90 kg ha-1 of P
2
O
5 
fertili-
zation) were tested and a control treatment without 
maintenance fertilization. Corrective sources were 
applied at the rate of 240 kg ha-1 P
2
O
5
, on the sur-
IDFH DQG LQFRUSRUDWHG EHIRUH WKH ¿UVW FURS ZDWHU
soluble phosphate sources was applied in a local-
ized manner in rows. The correction of soil acidity 
was performed with dolomite limestone. 
 In the third agricultural cycle we proceed to 
sowing corn to evaluate the residual effect of the test-
ed reactive phosphates. All plots received additional 
fertilization with nitrogen, potassium and micronutri-
ents in the form of urea, potassium chloride and FTE. 
Results and discussion 
 *UDLQ \LHOG RI PDL]H ZDV VLJQL¿FDQWO\ DI-
fected by the interaction of applied doses and 
sources (Table 1). In the absence of fertilization 
PDLQWHQDQFH%D\yYDU ,WDIyVDQGVXSHUSKRVSKDWH
triple (SFT) corrective sources showed the highest 
JUDLQ \LHOG RI FRUQ DQG GLG QRW GLIIHU VLJQL¿FDQWO\
from each other in relation to thermo aluminum and 
treatment without corrective fertilization, indicating 
that in the third crop, there was still residual effect of 
WKH¿UVWWKUHHVRXUFHVXVHGIRUWKHFRUUHFWLRQRIWKH
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initial P concentration in soil. However, the residual 
HIIHFWRIFRUUHFWLYHVRXUFHVDSSOLHGLQWKH¿UVW\HDU
of cultivation, did not affect grain yield in the third 
year, when the maintenance fertilization was per-
formed in both applied amounts (54 and 108 kg ha-1 
P
2
O
5
) . These results indicate that corrective fertiliza-
WLRQLQWKHWKLUG\HDURIFXOWLYDWLRQZDVQRWVXI¿FLHQW
to ensure the achievement of satisfactory grain yields 
when fertilizers are applied annually to maintain the 
levels of P in the soil at adequate levels.
 Increasing the dose of maintenance fertili-
zation with soluble source (SFT) favored increased 
production of corn grains only in the treatment with 
DOXPLQXP WKHUPRDSSOLHG LQ WKH ¿UVW \HDU RI FXOWL-
vation and treatment without corrective fertilization. 
This result demonstrates the importance of apply-
ing fertilizer maintenance annually, with a soluble 
source when it is not performed the initial elevation 
of the levels of soil P (phosphate). 
 It was observed that there was no sta-
tistical effect on grain yield between the levels of 
maintenance fertilization, combined with corrective 
VRXUFHV6)7DQG%D\yYDU+RZHYHUIRUSKRVSKDWH
%D\yYDUWKHUHZDVDVWURQJWUHQGRILQFUHDVLQJSUR-
duction with increasing doses, verifying increments 
producing 34 and 31% at doses of 54 and 108 kg 
ha-1 P
2
O
5
, respectively, regarding treatment without 
fertilization maintenance. The same behavior was 
observed for the TSP used as corrective source, 
where there was a tendency for increases of 17% 
and 27% for grain yield, at doses of 54 and 108 kg 
ha-1 P
2
O
5
, respectively. 
Conclusions 
 %D\yYDUDQG,WDIyVSKRVSKDWHVKDYHUHVLG-
ual effects in the third cycle of production of maize, 
when applied in the absence of maintenance fertili-
zation with soluble source (SFT). The maintenance 
fertilization has great importance in the production 
of maize, when the phosphate is not performed.
.H\ZRUGV Fertilizers, fertilization, doses of P. 
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Table 1. Grain production in the third agricultural cycle of maize (kg ha-1) in function of the application of corrective 
phosphates sources applied in combination with a soluble source in maintenance (SFT).
9DOXHVIROORZHGE\VDPHORZHUFDVHOHWWHUVLQWKHFROXPQDQGXSSHUFDVHOHWWHUVRQOLQHDUHQRWVLJQL¿FDQWO\GLIIHUHQWDWSE\
WKH6FRWW.QRWWWHVW
P corrective source 
(240 kg ha-1) 
Maintenance fertilization (SFT in kg ha-1 de P2O5) 
Without P 54 108 
Superphosphate Triple 6702 a A 9024 a A 8819 a A 
%D\yYDU 7748 a A 9094 a A 9801 a A 
,WDIyV 5479 a B 8963 a A 9282 a A 
Thermophosphate aluminum  1985 b B 9002 a A 8879 a A 
No corrective fertilization 3907 b B 7060 a A 9081 a A 
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